Evaluation of a wound dressing composed of hyaluronic acid and collagen sponge containing epidermal growth factor in diabetic mice.
This study investigated the effect of a wound dressing composed of hyaluronic acid (HA) and collagen (Col) sponge containing epidermal growth factor (EGF) on wound healing in diabetic mice. High-molecular-weight (HMW) HA aqueous solution, hydrolyzed low-molecular-weight (LMW) HA aqueous solution and heat-denatured Col aqueous solution were mixed, followed by freeze-drying to obtain a spongy sheet. Cross-linkage between Col molecules was induced by UV irradiation to the spongy sheet (Type-I wound dressing). In a similar manner, a spongy sheet containing EGF (Type-II wound dressing) was prepared by freeze-drying the mixed solution of HMW-HA, LMW-HA and Col containing EGF. The efficacy of these products was evaluated in type-II diabetic BKS.Cg-+Lepr(db)/+Lepr(db) (db/db) mice. Wound dressings were applied to a full-thickness, dorsal skin defect measuring 1.5 cm × 2.0 cm, showing adipose tissue. In the control group, a commercially available artificial dermis composed of collagen spongy sheet (TERUDERMIS(®)) was used. A commercially available polyurethane film dressing (Bioclusive(®)) was applied over each wound dressing. After 1 week of application, wound conditions were evaluated based on their gross and histological appearances. Type-I and -II wound dressings promoted a decrease in wound size associated with angiogenesis and granulation tissue formation, compared with the artificial dermis. In particular, Type-II wound dressings promoted sufficient re-epithelialization. These findings indicate that the combination of HA, Col and EGF promotes wound healing by stimulating cell activity including cell migration and proliferation on the adipose tissue in a diabetic wound. Type-I and -II wound dressings would be useful to prepare a well-vascularized wound bed acceptable for split-thickness auto-skin grafting.